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(54) RESIST COATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist coating 
device capable of reducing abnormality of a resist 
pattern caused by restocking of resist mist on a wafer 
surface. 

SOLUTION: Plural projection parts 16a are formed on an 
inside surface of a spin cup 16 surrounding the 
circumference of the wafer 4 with a several urn-several 
tens jxm spacing. Thus, since an adhering surface 
between the resist mist 7a and the inside surface of the 
spin cup 16 is increased and an adhering force with the 
resist mist 7a can be enhanced, a rebounding amount of 
the resist mist 7a decrease. Therefore, resticking of the 
resist most 7a on the wafer 4 is also suppressed and the 
abnormality of the resist pattern can be reduced. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, although the droplet of the resist which dispersed 
from the front face of such a wafer 4 has usually adhered to the spin cup 6, it has carried out the 
reattachment plentifully on the front face of a wafer 4 on the contrary in the spin cup 6 (refer to drawing 
5 and drawing 6 ). Although the droplet of such a resist is called resist Myst, this resist Myst 7a becomes 
a mask, and there is a problem of causing the abnormalities in a resist pattern at the time of wiring 
formation of the aluminum-Si film (wiring film) 8. 

[0006] That is, although three resist patterns must be perpendicularly formed on the wafer 4 properly 
speaking as typically shown in drawing 7 , the abnormalities F in a resist pattern occur by the 
reattachment of resist Myst 7a. In addition, the part without hatching the part of hatching shown with a 
sign 7 in drawing 7 indicates the front face of the resist film 7 to be with a sign 8 again shall express the 
front face of the wiring film 8, and the part of hatching further shown with a sign 9 shall express the side 
attachment wall of the resist film 7. 

[0007] In order to prevent the abnormalities in a resist pattern by such resist Myst, in JP,5-66963,U, the 
resist receptacle section is formed in the periphery section of circular body of revolution which fixes a 
wafer and rotates, and the rotation coater which accumulated the surplus resist which flows out during 
resist spreading to a wafer in the resist receptacle section of this body of revolution is proposed, however 
- body of revolution — it is necessary to prepare a member separately and, and the processing is also 
complicated. 

[0008] Moreover, the rotation coater of the structure which arranged the tubed part material which made 
the tilt angle of a drum section adjustable according to the rotational speed of a wafer between the wafer 
and the spin cup is proposed by JP,3-128472,U. However, this will also need to prepare a thing called 
tubed part material separately. 

[0009] Furthermore, although the structure which formed the annular shield is proposed by JP,1- 

120980,U, this will also need to form a so-called shield in it, so that the recoil trajectory of resist Myst 

of facing to a wafer from a spin cup may be interrupted in the upper part of a spin cup. 

[0010] In addition, although the structure of preventing resist Myst adhering to the rear-face, i.e., field 

held by spin chuck, side of a wafer is proposed by JP,63-188939,U and JP, 5 -2060 19, A, for example, the 

configuration for preventing that resist Myst carries out the reattachment to a wafer front face is not 

shown. 

[001 1] This invention is made in view of an above-mentioned problem, the reattachment of resist Myst 
to a wafer front-face top is stopped, and it aims at offering the resist coater which can decrease the 
abnormalities in a resist pattern by resist Myst. 

[Translation done ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline partial sectional side elevation of the resist coater by the example of this 
invention. 

[Drawing 2] It is the expanded sectional view of the important section in drawing 1 . 

Prawing 3] It is the sectional view showing the modification of the shape of surface type of the height 

concerning this invention, and A shows a cone configuration and B shows the Nogata configuration. 

Prawing 4] It is the outline perspective view of the resist coater used conventionally. 

Prawing 5] It is an outline partial sectional side elevation explaining an operation of the conventional 

resist coater. 

Prawing 6] It is the enlarged drawing of the important section in drawing 5 . 
Prawing 7] It is the mimetic diagram showing the abnormalities in a resist pattern. 
Pescription of Notations] 

2 [ .. A nozzle, 7 / .. A resist, 7a / .. Resist Myst, 16 / .. A spin cup, 16a, 18, 19 / .. Height. ] .... A 
revolving shaft, 3 .. A spin chuck, 4 A wafer, 5 
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[Means for Solving the Problem] The spin chuck which the above technical problem is prepared in the 
upper limit of the revolving shaft arranged in the direction of a vertical, and this revolving shaft, and 
holds a coated object, While equipping the front face of said coated object with the nozzle which carries 
out the regurgitation of the resist, and the tubed part material surrounding the perimeter of said coated 
object and carrying out the regurgitation of said resist to the front face of said coated object from said 
nozzle In the resist coater which is made to rotate said coated object and applied said resist to 
homogeneity on the front face of said coated object Two or more heights are formed in the inside front 
face of said tubed part material, and, therefore, the resist coater characterized by making it make the 
droplet of said excessive resist which disperses from the front face of said coated object adhere to these 
two or more heights is solved. 

[0013] It is made hard to make [ make it adhere to two or more heights formed in the inside front face of 
tubed part material / happening, since this invention is not the configuration in which the recoil of resist 
Myst has the flat inside front face of the conventional tubed part material, and resist Myst is caught /, the 
droplet, i.e., resist Myst, of a resist, and ] increase the adhesion side to the tubed part material of resist 
Myst by this and leave. 
[0014] 

[Embodiment of the Invention] Two or more heights are formed in the inside front face of the tubed part 
material surrounding the perimeter of a coated object, and it is made to make it adhere, the droplet, i.e., 
resist Myst, of the resist which disperses from the front face of a coated object here. Since surface area 
increases by formation of a height and an adhesion side with resist Myst therefore also increases, 
adhesion force of the inside front face of tubed part material with resist Myst improves. Thereby, the 
amount of recoil of resist Myst can be stopped and the abnormalities in a pattern by resist Myst can be 
decreased. 

[0015] Since the magnitude of resist Myst is several micrometers - dozens of micrometers, it can 
increase an adhesion side with resist Myst, and can make resist Myst adhere efficiently by forming the 
above-mentioned height at this spacing, and making the shape of surface type of a height hemispherical, 
for example. 



MEANS 



[Translation done.] 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0017] Drawing 1 is the partial expansion sectional side elevation showing the resist coater by the 
example of this invention roughly. In the inside front face of the spin cup as tubed part material 
concerning this invention arranged so that the perimeter of the wafer 4 by which vacuum adsorption was 
carried out may be surrounded to a spin chuck 3, or the coater cup 16 As shown in drawing 2 , two or 
more height 16a is formed, and since the magnitude of resist Myst 7a is several micrometers - dozens of 
micrometers, height 16a is formed at this spacing at this example. 

[0018] The shape of surface type of height 16a is hemispherical, and by this example, it is formed so 
that a wave-like curve may be drawn in the front face, as shown in drawing 2 . He is trying to increase 
the surface area on the front face of the inside of a spin cup 16 by this. 

[0019] Next, if this operation is explained, resist Myst 7a which dispersed in the side from the front face 
of a wafer 4 according to the centrifugal force will adhere to two or more height 16a formed in the inside 
front face of a spin cup 16 during resist spreading to a wafer 4. Since the surface area on the front face 
of the inside of a spin cup 16 increases by existence of height 16a of these plurality at this time, the 
adhesion area of the inside front face of this spin cup 16 and resist Myst 7a increases, and it is hard 
coming to separate resist Myst 7a. 

[0020] That is, height 16a makes resist Myst 7a hooked here, serves to stop the recoil of resist Myst 7a, 
and is raising the adhesion force between resist Myst 7a and the inside front face of a spin cup 16. 
[0021] The recoil of resist Myst 7a can be stopped as mentioned above, therefore the abnormalities in a 
pattern by the reattachment to the wafer 4 top of resist Myst 7a can decrease, and the yield of a product 
can be raised. 

[0022] As mentioned above, of course based on the technical thought of this invention, various 
deformation is possible for this invention, although the example of this invention was explained, without 
being limited to this. 

[0023] For example, although the shape of surface type of two or more height 16a formed in the inside 
front face of a spin cup 16 was made hemispherical in the above example, it is good not only for this but 
drawing 3 A and drawing 3 B also as a configuration shown with a sectional view. Although drawing 3 
A shows the height 18 of a cone configuration and drawing 3 B shows the height 19 of the Nogata 
configuration, it is the configuration in which all extend an adhesion side with resist Myst. If these 
heights 18 and 19 are formed at intervals of several micrometers - dozens of micrometers also in this 
case, the same effectiveness as an above-mentioned example will be acquired. 

[0024] Moreover, it is good also as a tubed configuration of the shape of a cylindrical shape which made 
the configuration of the spin cup 16 surrounding the perimeter of a wafer 4 incline in a wafer 4 side in 
the above example and which replaced with this and made the inside front face the direction of a path 
and perpendicular of a wafer 4 although considered as the semicircle drill configuration so to speak, and 
other cross-section configurations. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist coater which is made to rotate a coated object 

and applies a resist to homogeneity according to a centrifugal force in a coated body surface. 

[0002] 

Pescription of the Prior Art] The resist coater roughly shown in drawing 4 from before is used for the 
photoresist process at the time of production of a large-scale integrated circuit (LSI) etc. irrespective of a 
bipolar transistor and an MOS transistor. 

[0003] This resist coater is shown by 1 as a whole, the spin chuck 3 which holds the semi-conductor 
wafer (a wafer is only called hereafter.) 4 as a coated object is formed in the upper limit section of the 
revolving shaft 2 arranged in the direction of a vertical, and he is trying for this to hold a wafer 4 for 
example, by vacuum adsorption. The spin cup or the coater cup 6 is arranged as tubed part material so 
that the nozzle 5 which carries out the regurgitation of the resist may be arranged by the method of right 
above of a wafer 4 and the perimeter of a wafer 4 may be surrounded. 

[0004] And after breathing out a resist 7 on the front face of a wafer 4 from a nozzle 5 during a halt of a 
wafer 4 or rotation, he is trying to apply a resist 7 to homogeneity on the whole front face of a wafer 4 
according to a centrifugal force by carrying out high-speed rotation of the wafer 4. Although the 
excessive resist 7 disperses from the front face of a wafer 4, he is trying to make this adhere to the inside 
front face of a spin cup 6 during rotation of a wafer 4. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the droplet of the resist which dispersed 
from the front face of such a wafer 4 has usually adhered to the spin cup 6, it has carried out the 
reattachment plentifully on the front face of a wafer 4 on the contrary in the spin cup 6 (refer to drawing 
5 and drawing 6 ). Although the droplet of such a resist is called resist Myst, this resist Myst 7a becomes 
a mask, and there is a problem of causing the abnormalities in a resist pattern at the time of wiring 
formation of the aluminum-Si film (wiring film) 8. 

[0006] That is, although three resist patterns must be perpendicularly formed on the wafer 4 properly 
speaking as typically shown in drawing 7 , the abnormalities F in a resist pattern occur by the 
reattachment of resist Myst 7a. In addition, the part without hatching the part of hatching shown with a 
sign 7 in drawing 7 indicates the front face of the resist film 7 to be with a sign 8 again shall express the 
front face of the wiring film 8, and the part of hatching further shown with a sign 9 shall express the side 
attachment wall of the resist film 7. 

[0007] In order to prevent the abnormalities in a resist pattern by such resist Myst, in JP,5-66963,U, the 
resist receptacle section is formed in the periphery section of circular body of revolution which fixes a 
wafer and rotates, and the rotation coater which accumulated the surplus resist which flows out during 
resist spreading to a wafer in the resist receptacle section of this body of revolution is proposed, however 
— body of revolution — it is necessary to prepare a member separately and, and the processing is also 
complicated. 
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[0008] Moreover, the rotation coater of the structure which arranged the tubed part material which made 
the tilt angle of a drum section adjustable according to the rotational speed of a wafer between the wafer 
and the spin cup is proposed by JP,3-128472,U. However, this will also need to prepare a thing called 
tubed part material separately. 

[0009] Furthermore, although the structure which formed the annular shield is proposed by JP,1- 

120980,U, this will also need to form a so-called shield in it, so that the recoil trajectory of resist Myst 

of facing to a wafer from a spin cup may be interrupted in the upper part of a spin cup. 

[0010] In addition, although the structure of preventing resist Myst adhering to the rear-face, i.e., field 

held by spin chuck, side of a wafer is proposed by JP,63-188939,U and JP,5-206019,A, for example, the 

configuration for preventing that resist Myst carries out the reattachment to a wafer front face is not 

shown. 

[001 1] This invention is made in view of an above-mentioned problem, the reattachment of resist Myst 
to a wafer front-face top is stopped, and it aims at offering the resist coater which can decrease the 
abnormalities in a resist pattern by resist Myst. 
[0012] 

[Means for Solving the Problem] The spin chuck which the above technical problem is prepared in the 
upper limit of the revolving shaft arranged in the direction of a vertical, and this revolving shaft, and 
holds a coated object, While equipping the front face of said coated object with the nozzle which carries 
out the regurgitation of the resist, and the tubed part material surrounding the perimeter of said coated 
object and carrying out the regurgitation of said resist to the front face of said coated object from said 
nozzle In the resist coater which is made to rotate said coated object and applied said resist to 
homogeneity on the front face of said coated object Two or more heights are formed in the inside front 
face of said tubed part material, and, therefore, the resist coater characterized by making it make the 
droplet of said excessive resist which disperses from the front face of said coated object adhere to these 
two or more heights is solved. 

[0013] It is made hard to make [ make it adhere to two or more heights formed in the inside front face of 
tubed part material / happening, since this invention is not the configuration in which the recoil of resist 
Myst has the flat inside front face of the conventional tubed part material, and resist Myst is caught /, the 
droplet, i.e., resist Myst, of a resist, and ] increase the adhesion side to the tubed part material of resist 
Myst by this and leave. 
[0014] 

[Embodiment of the Invention] Two or more heights are formed in the inside front face of the tubed part 
material surrounding the perimeter of a coated object, and it is made to make it adhere, the droplet, i.e., 
resist Myst, of the resist which disperses from the front face of a coated object here. Since surface area 
increases by formation of a height and an adhesion side with resist Myst therefore also increases, 
adhesion force of the inside front face of tubed part material with resist Myst improves. Thereby, the 
amount of recoil of resist Myst can be stopped and the abnormalities in a pattern by resist Myst can be 
decreased. 

[0015] Since the magnitude of resist Myst is several micrometers - dozens of micrometers, it can 
increase an adhesion side with resist Myst, and can make resist Myst adhere efficiently by forming the 
above-mentioned height at this spacing, and making the shape of surface type of a height hemispherical, 
for example. 
[0016] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0017] Drawing 1 is the partial expansion sectional side elevation showing the resist coater by the 
example of this invention roughly. In the inside front face of the spin cup as tubed part material 
concerning this invention arranged so that the perimeter of the wafer 4 by which vacuum adsorption was 
carried out may be surrounded to a spin chuck 3, or the coater cup 16 As shown in drawing 2 , two or 
more height 16a is formed, and since the magnitude of resist Myst 7a is several micrometers - dozens of 
micrometers, height 16a is formed at this spacing at this example. 

[0018] The shape of surface type of height 16a is hemispherical, and by this example, it is formed so 
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that a wave-like curve may be drawn in the front face, as shown in drawing 2 . He is trying to increase 
the surface area on the front face of the inside of a spin cup 16 by this. 

[0019] Next, if this operation is explained, resist Myst 7a which dispersed in the side from the front face 
of a wafer 4 according to the centrifugal force will adhere to two or more height 16a formed in the inside 
front face of a spin cup 16 during resist spreading to a wafer 4. Since the surface area on the front face 
of the inside of a spin cup 16 increases by existence of height 16a of these plurality at this time, the 
adhesion area of the inside front face of this spin cup 16 and resist Myst 7a increases, and it is hard 
coming to separate resist Myst 7a. 

[0020] That is, height 16a makes resist Myst 7a hooked here, serves to stop the recoil of resist Myst 7a, 
and is raising the adhesion force between resist Myst 7a and the inside front face of a spin cup 16. 
[0021] The recoil of resist Myst 7a can be stopped as mentioned above, therefore the abnormalities in a 
pattern by the reattachment to the wafer 4 top of resist Myst 7a can decrease, and the yield of a product 
can be raised. 

[0022] As mentioned above, of course based on the technical thought of this invention, various 
deformation is possible for this invention, although the example of this invention was explained, without 
being limited to this. 

[0023] For example, although the shape of surface type of two or more height 16a formed in the inside 
front face of a spin cup 16 was made hemispherical in the above example, it is good not only for this but 
drawing 3 A and drawing 3 B also as a configuration shown with a sectional view. Although drawing 3 
A shows the height 18 of a cone configuration and drawing 3 B shows the height 19 of the Nogata 
configuration, it is the configuration in which all extend an adhesion side with resist Myst. If these 
heights 18 and 19 are formed at intervals of several micrometers - dozens of micrometers also in this 
case, the same effectiveness as an above-mentioned example will be acquired. 

[0024] Moreover, it is good also as a tubed configuration of the shape of a cylindrical shape which made 
the configuration of the spin cup 16 surrounding the perimeter of a wafer 4 incline in a wafer 4 side in 
the above example and which replaced with this and made the inside front face the direction of a path 
and perpendicular of a wafer 4 although considered as the semicircle drill configuration so to speak, and 
other cross-section configurations. 
[0025] 

[Effect of the Invention] According to the resist coater of this invention, as stated above, by raising the 
adhesion force of resist Myst and a tubed part material inside front face, the recoil of resist Myst can be 
stopped, therefore, the abnormalities in a resist pattern by the reattachment of resist Myst to a wafer 
front-face top can decrease, and the yield of a product can be raised. 
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[Drawing 5] 
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5 x h £ J: I, V -Jx h y t^-yJUK^H^S^ - 1 * J 

[00 12] 

izm&^hWfiMb. immi<r)±.mzmt>tim 

t,zu : JxY-&Dt&tz>sxn>b. miWMm&coimz 
ntsmw&Vibmt. mffimmnmiizmsisx- 
^^miu^xb^atta-thbmz. miwm&z 
50 mm mx weaaraflKoafflfciJEw ^"x n s^-tc 
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~Jx h<r>m*&tt%Zit& J: o lz Lfci t -ri. 

[00 13]*fMMi. l^'Xh$Xb<?>l±fcu£9te. 
t^flHRaWOrtOIJiH^ffl-C* -> T W h 5 X 

[00 14] 

mmmzxvmmmxi. x-oxi/isxhsxv 
tom%mi>mim-rz><7>x\ u-;xb$.xhtcDttmjj 

COO 1 5] UfXhiXbcOXZZlZ. RjtmHR+ 
[0016] 

imm wt, *mnmmmizi^xm&&mi 
xmti, 30 
[oo 1 7] hi izxmcommfc* a v vx hmm 
m&mmiz*tmifcktm®mxs>*) . *eyf- 

•v -y? 3tcg£©*$ft£'}XA4<0Ji]B£Bltf<J: 3 ft: 
!M3*i**fraW*4«tt»»J: LTOXtfytf -yT 

i a (cmt^isBis 1 6 amti&tix a o . ^niiM 

[0018] mm® 1 6 atO^HMJWi^S&ffrP* 0 , 

*mmmx'ii*0>mfi£m2 x o iz&Bm-r 40 

mfrtil£5tzl8fSLZtiXVZ>. ZtHz±<9XVy* 

[0019] iXti(!0fffflKo^-C»Bfl-r4k, ?xa 
4^<D^'>■-^X^££fl54 , . iM^JfClO^xy^CO^ffil 
•9 flttrfcJMk Lfc U i?X V S X b 7 a tit , X Myi] y 7° 

1 6«i*ii8«iBt»jR3fifc«a<osee»i 6 acwt 

T\ iwxtry^-yT-i 6WrtfflJ^Sfcl'^hSXh> 50 
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[0020] -itch* . 1 6 ate,! i CUx^ b 

SXh7a£3lo}&tt3-ti\ VisXhSXH aCDtete 

•y7°l 6<7)ftimWtn®ff)it%f)i:ft±.ZitX^b. 
[002 1 ] liLttOiatLT. l^*h$Xh7a0 

awx.s\4±.<wmttmzx s.j^-ymm^m- 

[ 0 0 2 2 ] ELL. *»H<ol8ttWt:-5V^"rKBHl,fc 

[0023] atasLtmmmvits xvy* -,71 
6 <oftimmzMf&uzim<7)3z&% 1 6 a^a^K 

£¥«#iL£*<. Ztizmbl'. H3A*3J:UT13B 
ORfflBT^JWKi: LTtcto. 03Ati;R||»#o 
1 8 L . 12 3 B fitt^JBtt^jgg? 1 9 £ ?k 

8. i gsaAtmHR+Atin^iBHrcwrtw-iitf. ±a 

[0024] £ ttXtomteWX-li. <7x/n4 (7)igffl$r 

««Ii*'>xA4«ffi*i*jt*it(cLfcn«»«. 4fc 
[0025] 

<7>mi} *±ff * ; 1 1 J: 9 h s x h c7){ifejg o 

1. m&<D$®£<OZfa±.Zlt&ZbtfX'Z&. 

[HI ] *»»Oia6«CJ:4W> f xbl«|iJgScol![* 

[02 ] 01 cfcjtiaas^Jit^Bfsffla-c**. 
[03 ] *mitzm^®<rmwfflii<7)%.jeMi7K? 
mm®?*)*). Aimmm^ B&mjjjwtewct. 
im)ut*j; t )m^e>ti?>i> ! Jx hmmwfwm® 
mmx'hh. 

[053 ftxnuisx hmi^Mmmwrnthm 

[06] m5izmz>m$&tikkmx'$>?>. 
[07] wjxv^-ym^^-tmmxhh. 

2 HIM, 3 Xt'y^-y?, 4 >>xyv 

5 7 U-y'XK 7a VisXY^X 

16 Xty^yT, 16 a, 18, 19 9z 
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